P53 activation plays a crucial role in silibinin induced ROS generation via PUMA and JNK.
Silibinin is an active constituent extracted from blessed milk thistle (Silybum marianum). Our previous study demonstrated that silibinin induced autophagy and apoptosis via reactive oxygen species (ROS) generation in HeLa cells. In this study, we investigated whether the autophagy- and apoptosis-associated molecules also involved in ROS generation. Silibinin promoted the expression phosphorylated-p53 (p-p53) in a dose-dependent manner. Pifithrin-α (PFT-α), a specific inhibitor of p53, reduced ROS production and reversed silibinin's growth-inhibitory effect. The ROS scavenger N-acetyl cysteine (NAC) attenuated silibinin-induced up-regulation of p-p53 expression, suggesting that p53 might be regulated by ROS and forms a positive feedback loop with ROS. On the other hand, silibinin dose-dependently promoted the expression of phosphorylated-c-Jun N-terminal kinase (p-JNK). Inhibition of JNK by SP600125 decreased ROS generation. NAC down-regulated the expression of p-JNK, indicating that JNK could be activated by ROS. Activation of p53 was suppressed by SP600125 and expression of p-JNK was inhibited by PFT-α, therefore silibinin might activate a ROS-JNK-p53 cycle to induce cell death. Silibinin up-regulated the PUMA and Bax expressions and down-regulated the mitochondrial membrane potential (MMP) level. PFT-α reduced the expression of PUMA and Bax. These results showed that p53 could interfere with mitochondrial functions such as MMP via PUMA pathways, thus resulting in ROS generation. In order to elucidate the functions of p53 in silibinin induced ROS generation, we have chosen the A431 cells (human epithelial carcinoma) because they lack p53 activity (p53His273 mutation). Interestingly, silibinin did not up-regulate the ROS level in A431 cells but lower the ROS level. PFT-α had no influence on ROS level in A431 cells. p53 activation plays a crucial role in silibinin induced ROS generation.